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(57) Abstract 

The devices, comprising two or three pulse lasers (3, 4, 20), are provided with a system for the automated optimisation 
of the parameters pertaining to the radiation of the two lasers and to the type and method of treatment applied to each type of 
biological tissue. The outputs from at least one receiver (15) for receiving data on the condition of the biological tissue (16) 
being treated are connected to the inputs of the control unit (1) whose output signals are applied to electronic switches (5, 6, 
26) incorporated in the links between each laser (3, 4, 20) and a power supply unit (2). The devices also include a controllable 
irrigation system (17) for irrigating the treatment zone and a mixing system for mixing the laser beams. The latter system 
comprises reflecting mirrors (7, 21) and selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
radiation outputs. 



(67) P6$ep*T 



B ycrrpOHCTBa, coctohiuhc H3 jxvyx mjih Tpcx HMnynbCHbix Jia3cpoB (3, 
4, 20), BBcaeHa CHcreMa aBTOMaTMHccKoii oiith m Hiami m napaMerpoB 

HUiySCH Hfl 3THX Jia3CpOB. THIIOB H pCXCMMOB o6pa6oTKH JUW KaXAOrO BHfla 
6MOnorHHCCKOH TKaHM. BblXOflbl XOTH 6bl OilHOrO npHCMHHKa HH())OpMaUHH 

(15) o cocToaHHH o6pa6aTbiBacMoii 6woTKaHH (16) cochmhchm c BxoaaMH 
&noKa ynpaBnemia (1), BbixoiiHue cwrHanw KOToporo noflaicrrca Ha 
arieKTpoHHwe kjiiohh (5, 6, 26), ycTaHoaneHHbic b uctwx cocuhhchhh KaxcAoro 
jia3epa (3, 4, 20) c 6jiokom nmanm (2). B ycrpoHCTBa biohomchm raocc 
ynpaBJWCMaa cwcTCMa opouieHHfl (17) 3ohm o6pa6ancM m CHcreMa 
cMeuiHBaHHa HuiyneHHJi jia-jepoB, cocroamaa H3 oTpaxarenbHbix 3epxan (7, 
21) h ccncKTKBMO oTpa)KaTCJi bHLix 3epKa/i (8, 25), npcaycMaTpMBaromaa 

B03MO)KHOCTb H He3aBHCHMMX BblXOJIOB H3JiyHCHHM. 
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YcrpoHCTBO ana Jia3epHoii o6pa5oTKH 

6HOfIOrHMeCKOM TK3HH (CVO BapMaHTbl) 

OGnacTb tcxhhkm 

H3o6pcreHHc othochtc* k mchmuhhckoh tcxhhkc h mohcct 6LITb 
5 Hcnanb30BaHo b xHpyprHH, oproneaHH h croMaranoraH juis o6pa6oTKH 

M5HTCHX H TBCpflWX 6HOJ10rMHCCKHX TK21HCH- 

npcjuuecTByioiUHH ypoueHb tcxhhkm 
H3BCCTHO ycTpoficTBo ana oGpaGoTKH TKaHefi 3y6a jia3epHWM 
winyscHHCM (naTCHT WO 90/01907, A61C 5/00, aaTa ny6nHKauHM 08.03.90), 
10 coaepxamee noaieaoBaTCJibHo pacno/ioxeiiHbie Baanb oiithhcckoh och 
HMnyjibCHWH Jia^cp m cpcacrBo aocraBKH MinyncHUH k 3y6y, BiuiioHaioiiiee 
OTpe30K orrrHMecKOix) BOJioKHa. Bxoa KOToporo ojtthhcckm conpaacen c 
BbixoaoM jiaicpa, h iiaKOiieHHHK, Bxoa KOToporo ofithmcckm conparcen c 

BWXOaOM OnTHHCCKOm BOJlOKHa, a BblXOa HBJIHCTCH BWXOflOM yCTpOHCTBa. 

15 ripMseM, b KanccTBc Jiaicpa Moxer 6brrb HcnoJib30Ban KaK HeoaMMOBbiii, TaK m 
roJibMHCBbiH MJiM 3p6neBbiM Jia3epbi. 

OcHOBHblM HCaoCTaTKOM aaHHOm yCTpOHCTBa HBJiaeTCfl HCB03MOHCHOCTb 

6bicTpoii 3aMeHbi oanoro Jia3epa na apyrofi b 3aBHCHMOCTH or TMna 
o6pa6aTbiBacMOM ncaHM, a Taxxc BbicoKaa onacnocrrb nancccHHa jiaicpHoii 
20 TpaBMbi. 

HiBCCTtio TaK5KC Jiaicpnoc ycrpoHCTBO ana nencum iy6oB, KOTopoc 

3IBJ1HCTC5I liaMfkwiCC 6/1M3KHM no TCXHH4CCKOM CyillHOCTH M fipHHHTO 3a 

npoTOTMn (naTeiiT WO 90/12548. A 61C 5/00, a*ra nyfijuiKauHH 01.1 1.90). 

3to ycrpoMCTBt) coaepxHT Cuiok ynpaiuieiiHH. ana HMnynbCHUx Jiaiepa, 

25 ohtmhcckhc och KoropMX napawie/ibiibi. pacnoJiotteimwe na onTHHccKow och 
BToporo ;ia3epa. <}x>KycHpyiowyio cncrcMy h otpctok onTMMCCKoro BonoKiia c 
iiaKoiiesiiHKOM. Ha oiithhcckmh ocax ofxmx iiaicpoB pacnojioacenw noa yrjioM 
45° k oc»m oriTMHecKM conpHttciiiiwe MOKay cofioii, (faKycMpyiouieH chctcmoh 
h onTHMecKHM BOJioKiioM lepKana. 3cpKam>. pacno/ioxemioe iia ocm nepBoro 

30 ziaiepa cvrpaxaTeJibiioe, a na och vrupnru Jia3Cpa - aMxpoHHiioe, 
T.e.cejicKTMBiio oTpaxaTcnbiioc mu uahum bojiiim M3JiyMeiiHa nepaom jiaicpa 

H npO3paHI10C JLTCH JU1MH14 BOJIIIM H3^yHCIIH» BTOpOIXl. 

Ociiobiiwm HeaocraTKOM npoTOTHna awiaeTca HeaocTaTOHiiaa 
3(|xt)CKTMBi!ocTb cro npHMciicHHH npH nepcxoae or pcxHMa oaiioro TMna 
35 oGpafioTKM k apyixiMy h oiiacnocTi. HancceHHH TpaBMM. CBjnaimaa c 
oTcyrcTBiicM chctcmw onpeacneiiHa BHaa oGpaGaTWBacMow TKami. 

PacKpbrrHC M3ofipirreHHJi 
3aaana % iia pciucinic KOTOpoii nanpaBJieno laxBfiaeMoe H3of>peTciiHc, 
3aKjnoMacTCfl b co3aaiiHH ycTpoiicTBa zui» Jiaiepiiofi ofipaGoTKH Giio/ioniHccKou 
40 TKaiiH, BbinoJinaiouiem Bee bhuw viaicpHbix onepauHM b xnpyprHM, opToneanii 
m CTOMaTcvi om h , c oGecneneiiHeM npn jtom ro3Moxchocth Cbicrrpom nepexoaa 
ot oanoro TMna ofipaGoTKM k npyroMy m MHiiMManbiiofl HiiBaiHnnocrrH. 

yKa3aima5! 3aaasa peiuacTCH upw ocyiiiecTRneiiHM H3o6pcTciina Td chci 
aocTHxeiiHa TexiiHHccKt)n> peiyjii.TaTa. 3aKJiioMaiouiemca b onTHMH^auHii 
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poKMMOH oGpaGoTKH 11 napaMcrpoB Jiaicpnoro iruiyHcuHH b uuwchmocth ot 
THna oGpaGoTKH h Buna GHonorHHecKOH TKaHH. 

YKaiaHHblH TCXHHHCCKMH pC3yjlbTaT npH OCyiUCCTBnCHHH M-K)6peTCHM» 

nocTMraeTca tch, hto b ycrrpoHCTBO una JiaiepnoH o6pa6oneH 6HGJiorHHecKOH 
5 ncaHM cojiepacaiuee 6jiok ynpaBJieHH*. buxojiu KOToporo cocahhchli c 6jiokom 
HHTaHiw Jiaiepoa, MMnyjibCHue Jia-*epu, orrrMHccKMc och KOTopux 
napaancjibHu, oothhcckh conpaxcuHbic arpaxaTenbHoc it ccjickthbho 
oTpaxaTOibiioe wh juihuu bojihw nepBoro Jiaiepa m npajpaHHoc ana anHHbi 
bojihu BToporo Jia3epa nepKana, ycraHoancHiibic Ha ocax nepBoro m BToporo 
10 JiaiepoB cooTneTCTBcinio, ycTaHOBJieiiHbie Ha oitthscckom och BToporo Jiaiepa 

<|X)KyCHpyiOUjyK) CHCTCMy H OnTHHeCKOe BOJIOKHO C HaKOHCHHHKOM, Bbixoa 

KOToporo HRnaeTCfl oiithmcckhm buxoaom ycrpoficTBa. Bucaen xot* 6bi oahh 

npHCMIIHK HH(}X)pMaUHH O COCTOflHHH GHOJlOrHHeCKOH TKaHH, BXOil KOTOporo 

conpaxen c mcctom BoiaeHCTBH* Ha Tieatib, a buxoh cocahhch c bxoaom 
15 6noKa ynpaiuieHHa, Bbixoaw Koropom coejwneHM c BxojaMH aneRTpomibix 
kjiiohch, ycTaiioaneiiHbix n uenax coeaniiCHHtt Kaacnoro Jiaicpa c 6jiokom 
nHTaiiHH. OrpaxaTenbiioc icpKauo ycraiioiuieiio c BoiMoxciiocrbio BbiBoaa cm 
hi xoaa HiiiyMCHHM, a ua oiithhcckoh och uepnoro Jiasepa nocncjioBaTC/ibHo 
no xoiiy HUiynciiiiH pacnojioxeiiM cfxwycHpyioiuaa CMCTCMa h onTHHccKoe 

20 BOJIOKHO C HaKOHCHHHKOM, BblXOJI KOTOpOlX) JHUiaCTCfl ApyTHM OHTHHCCKHM 
BblXOHOM yCTpOHCTBa. 

Bonee 3<}k|x;kthbho yKaiamibifi tcxhhhcckhh peiynbTaT aocTHraeTca 

TCM, HTO B yCTpOHCTBO QJ\H JiaiepilOM o6paf)OTKH GHOJlOrHHCCKOH TK3HH, 

coflepacamee Gjiok ynpaanenHJi, iimxqam KOTopom coeaHiicnbi c Gjiokom 
25 nHTaiiHfl JiaiepoB, HMnyjibciibtc Jiaicpbi. ohthhcckmc och Koropux 
napajuicjibiibi, ofithscckh eonpaxeiiiiuc oTpa)KaTCJib!ioc h ccjickthbho 
oTpajKaTCJibiioc ana hjihhm hojiiim ncpBom Jiaicpa h upoipaniioc ana jumitbi 
bojihm mroporu jiaicpa icpKajia, ycraiioiuiciiHMc ua ocax nepBoro h BToporo 
JiaicpoB cootbctctbciihu, ycTaiioiuiciniMC ua oiithhcckoh t»cH BToporo Jiaiepa 
30 ([wKycHpyiouiyiu cncrcMy h ohthhcckoc uo;iokuo c HaKOHCHHHKOM, Bbixoa 

KOTOpon) KBJiaeTCa OnTHHCCKHM BMXOUOM yCTpOHCTBa, BBCaCH TpCTHH 

HMnyjibciibiH Jiaiep, onTHHccKaa ocb KOToporo napanJicJibiia ohthhcckhm ochm 
afiyx apyrnx JiaicpoB, a ua ero och ycTanoruiciio oTpaxaTejibiioc lepKamn 
npHMCM OTpaxaTCiibHbic 3cpKana ycTanoiuiciibi c mrsMoxiiocTbin B!>iBoaa nx hi 
35 xoaa HUiyMciiHH. Ha ohthhcckoh och irropom jia'tepa la ccjickthbiilim 
lepKanoM ycrationneHo nrropoc ccjickthbho oTpa)KaTaibUi>c nm ammu mm\u\ 
TpcTi.cn> Jiaicpa h npmpaHiioc ju\h juihiim mnnui ncpuoui h BToporo jiaicpoB 

3CpKaJlO» OnTHHCCKH COnpHXCUHOC C OTpaXaTCJIbllbIM iCpKaJIOM, 

ycTanoivncHifbiM ua och Tpcii.cn) Jiaicpa, c (Jn)KycHpyiomcH chctcmoh h 
40 bxojiom onTHHccKom BojioKiia. pacnojioxcciiiibix na och BToporo ziaicpa. 
KpoMc Toro, ua KaxuioH ht occh nepBoro h Tpcrbcro naiepoh 
nocncaoBaTCJibHO no xoay HinyncuHH pacnonoxeiibi (})OKycHpyiouiaM chctcmu 

H OHTHHCCKOC BO/IOKIIO C HaKOHCHIIHKOM, BblXOflbl KOTOpblX 5IBJiaiOTC5I 
OHTHHCCKHMH BXOaaMH yCTpOHCTBa. yCTpOHCTBO T3K)KC Clia6)KCllO XOTH Gl.l 
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OJWHM flpMCMMHKOM MII(|x)pMaUMH O COCTOflllHM GHOJIOrHMeCKOH TKailll. BXOA 

KOToporo conpaxeH c mcctom boiachctbhji Ha TKaub, a buxoa cochmhch c 
bxoaom 6jiOKa ynpaoJieimH, blixoaw KOToporo cocnnneHt>i c bxoa3mh 
aneKTpoHHbix kaiohch, ycranoBJieHHbix b ucnax cocamhchmh KaxAoro Aaiepa c 
5 Gjiokom nirraHWL 

ripMeMHMK MH(|x>pMaUHM O COCTOJIHHH 6HOJIOrHMeCKOH TKaHH MO^CCT 

6biTb BbinoJiHeH b bhac cneKTpoauaAHiaTopa b o6jiacTH 200 - 1500 hm., bxoa 

KOTOpOPO onTMHCCKH COnpflXeH C MCCTOM BOXlieHCTBHJI Ha TKaHb IS 

cocToauiero hi AHcnepcHOHiioro aneMeirra, jihhchkh (|K)ToacTCKTopoB n 
10 aneMcirra cpaBiieHHJi. IlpHCMHHK Hiicjx>pMauHH o coctoahhh GnonorMMecKOH 

TKaHH TaKHCC MOJKCT 6bITb BbinOJlHCH B BHAe (}K>T03JieKTpHHeCKOrO npHCMHHKa 
HII+paKpaciIOn) HTJiy*ICHHH, BXOXt KOTOpOI'O OnTMHCCKH COnp5I)KeH C MCCTOM 

BOiflciicTBHa na TKaiib nocpcacTUOM noBoporaoro icpKa^a, pacnonoxccHiioro 
iia onTHMecKofi och Aaiepa Meacay bmxoahum 3epjcanoM xiaicpa h 
15 (fx>KycHpyiomcH chctcmoh nepcj (jiwibTp c nojiocon nponycKainia, 
HCKJHOMaiouieH nonaaaiiHc na npiicMHHK MUiyHeima Jiaiepa. 

npHCMIIHK Hll(}x>pMaUHH t) COCTOflHHH GHOJlOFHHeCKOH TKaHH M05KCT 

6brrb cuic Bbnuxnucii \\ BHiic aKycTHHecKoro npHCMHHKa, ycTaiiOBJieiiiioro 

TaKHM oGpaiOM, HTO lianpaiUlCIIHC CIO MaKCHMaJIMIOH MyBCTBHTCAbHOCTH 

20 cocraHJiaer c iiaiipaivnciiHCM ohthhcckoh och iia Bxoae HaKoneHHHKa yroji a, 
ynoBJicTiiopfliouiMH yaiouHio: I l°«x<86° 

3jieKTpO!IIII.IH KJIIOM MC1XCCT GblTb RMIIOJIIICH B BHJie 

nonynpom>AHHKoBoi\> win wicKiponaKyyifiioro uepeKJUoiarrejui. 

floiutfimiTCJibim, ycrpoHCTBo cnaGxcciio chctcmoh opouieiiHH toiim 
25 ofipaooTKM, coctoaiuch in pcicpByapa win boam c boahiimm nacocoM ii 
Bomyiiiiioro KOMnpeceopa, cooTBCTcriiyioiiuic bmxoam Koropbix oGbcamieHM b 
iiaKOHCHHHKax h jnuumrrcH HppiiraiiHoniibiMH bijxoaamh ycrpoHCTBa, a 
noiayuiiibiH KOMnpcccop b Mecic cocamiciiHa c BoiayxonpoBoaaMH ciiaGaccu 
^ICKTpOManiHTHI.IMH KJianaiiaMH, riOAKJIIOHCllllblMH k BiiixoaaM fvioKa 
30 ynpaiuiciiHfl ncpci jihhhh 'uutcpxcKH. 

Hibcctiio, hto si(|K|)CKTHniiocTb Jiaicpijoit oGpaGoTKH Cmojioiumcckoh 

TKaHH C OailOBpCMCIIIIblM oGcCnCHCIIHCM HH1KOH HIIUaiHBHOCTH (crcncHH 

neKpoia) jaiuicur ot ajihmm bojiiiw h moluiiocth Jiaicpnoro HinyHeniiH, 

3lieprHH M BpCMdlH JlOieplloro B03ACHCTBHH H. AJ1H IICKOTOpblX BHAOB TKaHH, 

35 xhakoctiioiyi opoiiiciiMsi win.! AaiepnoH oGpaGoTKH (cm., nanpiiMcp, 
Proceeding of ... Laser-Tissue Interaction V 24-27, january 1994. Los 
Angeles, California Vol 2134A). 

HconeiionaiiHH. npoiicacmiitic airropoM, noKatuAii, mo npn jtom 
ncoGxoaHMa oiinoBpcMCimaM oiiTHMHiauHH yKarainibix napaMcrpon mix 

40 Kaxaiori) unaa GnoTKaiiH. Hmmmh aionaMii. iicoGxoammi.!: 

1. BOJMOHCIIOCTb BblGopa OHTHMaJIMIMX AJIHll BOJIli HUiyHCHHH JiaiepOB HAH HX 
CMCCH, 
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2. pemcTpauHfl npouccca Jia3epnoM necrpyKUHH, BMiia m coctojihhh GnoTKaHH 
m ynpauncHMa juimhoh bojihu, moiuhoctwo, 3neprneH m BpeMCHCM JiaicpHoro 

AeHCTBM*. 

3. cHcreMa opoiucHMfl 30hli Jiaiepnoii oGpaGorxH. 

5 CoBOKynHoexb BueacHiiux b ycTpoficrBO xoth 6li ojihopo npHCMHHKa 

HHcfxjpMauMM o coctoahhh o6pa6aTbiBaeMoii 6h0J10PH4CCK0H TKaHH, BL1X0A 
KOToporo coeaHHeH c bxojiom GnoKa ynpaBJicHMa. m ancKTpoHHux kjhohcm, 
ycraHoivncHHux b uenax n htuhmh JiaicpoB m ynpaBJiaeMbix buxoahwmh 
cwma^aMH 6jioKa ynpaaneHHH, npejicTaBJiaror coGoii CMcrreMy o6paTHofi cbjhh, 
10 KOTopax o6ccneHMBaer aoroMaTHHecKne KOtrrpoJib h onTHManbHoe ynpaBJieHHe 
napaMcrpaMM HTJiyseHHH JiaiepoB b 3aBHCH moctm ot bhm m coctojihmh 
o6pa6arwBacMOM TKaHH h, tcm cumlim, o6ecneHHBacT MHHMMaxibHyio 

M H Ba3H BtlOCTb. 

Heo6xon h MocTb aBTOMaTHMecKHx KOHTpcuiH h ynpaaneHHfl BUiBaHa 

15 HaCTO B03HHKaiOUICH HeB03MOXHOCTbl() BH3yaJlbHOI\> onpCflCHCHHJl BpaMOM 

cocTOAHMa oGjiynacMOH TKaHH h ce Bwaa. 

HanHHHC jroyx lunaBMCHMbix BWxoiiOB b OHHOM ycTpoiicTBe Gjiaroaapa 
B03M0>KHncTM H!4ROAa oTpaxaTcjibiiort) 3epxana H3 xoaa HUiyseHHfl nepBoro 
Jia3epa, a TaKxe bcnmoxhocti. cMeuiHBaima n3JiyMCHMM HByx Jia3epoB 
20 noBwuiacT smJicJicktm BHocTb pafxrrbi npH oGpaGoTKe GMcrncaHH. 

HannsHe b oahom ycTpoiicTBe juih oGpaGoTKH GnojiorHHCCKOH ncaiiK 

TpCX -na3Cpi)B C pa*UIH4llbIMH AHHIKIMH BIV1I1 HTJiyHCHHH If IIC3aBHCHMUMH 
BblXOaaMH H C B03MOKtlOCTblO CMClUHBaiiHM H3/iyHCHMM oGccnCMHBaCT 
HaMGoJlbUiyK) MoGwiMIOCTb npHMCIICHHH yCTpOHCTBa H MaKCHMaJIbHO 

25 paciuHpaeT en> bo3moxiioctm. HanpHMcp, npn oiiiioBpeMeimoM bo3HCHctbhh 
nuibMMCBMM h iicoiiMMOBNM JiaurpaMM »ia oGuJibiu) Kpnnni lacMuieiutMe opraiibi 
ciuiMacTCM onaciiocTb kpobotchchhji npii necaiiKUMoiiiipoBaiinoH nep<tx)pauHii 
Kpyniibix KpoBcnociiwx cocyuoB. a coMcrarme HinyMCHHii ^pGneBoro Jia3epa c 

HCOflHMOBWM H TOJlbMHCBblM 3(fKf)eKTHBIIO npH o6paf>OTKe KOCTHblX TKailCH II 

30 TBepjibix ncaiieii 3yGa. An» cMcmiiBaiiHH H3JiyMeiiHfl Tperbero Jia3epa c flByvta 

flpyTHMH HJ1M KaJKJQblM M3 III1X BBCJieHM OTpaXCaTCJlbHOC H CCJICKTHBHOC 

3epKana. ycTanoBncHHue coirnicrcTBeiiiio na ocax TpcTbcro m BTopom 
Jia3epoB, a B03Moaci!OCTb Bbiiiaaa OTpaacaTCjibiibix 3cpKan M3 xona H3JiyHeiiHa m 

f IDJ1HMHC ilOrKUIHHTCnbllblX (flOKyCHpyiOlUHX CHCTCM H OflTHHeCKMX BOJIOKOII 

35 oGccnesHBacT HcumncHMocn, Tpcx ofithmcckhx bmxohob ycrpoHCTBa. 

Aonojinmejibiio BBcueiiHaM n ycrpoficTiio CHCTCMa opoujciiHH, 

ynpaunxcMa* cjJieKTpoMamirmi.iMit KJiauatiaMM, noiiKjiioMciiHiiiMH k BMxoiiaM 

fijioKa ynpaiweiiHJi oGccuesHiiaeT ormiMa/ibiioc ct>HCTaHHc pokmmob 

oGjiyscHHfl h opomciiHH TKauu. 
40 n<) CBcacHHHM aBTopa coiu>KynH()CTb H3Jic»KCHHbix b cfx^pMyjic 

H3o6peTeima npninaKOB hwihctcji iioiu>m, a caMo TexuMMccKoe petueiiHc 

yjiOBJicTBopaeT KpHTcpmo M h 3c )GpcTaTCJi i »c k h h ypoBeiib". 
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KpaTKoe onncanne HepTeaceM 
CymHOCTb moCpercHMa noacHJieTca Ha cfwrypax, rut 
(JwrJ - HTo6pa*aeT cxcMy ycTpoiicTBa itna Jia3cpHOH o6pa6crrKH 6noTKami. 
$Hr.2 - cxeMy BapMairroB BbinojuieHHfl h pacnanoaccHHJi npneMHHKOB 
5 HH()x)pMauMH o cocToanMH o6pa6aTbiBaeMOH 6HOTK3HH. 
<|)Hr.3 - cxcMy ycrpoficTBa npn HanMHHH Tpcx JiaiepoB 

<J)HI\4 - CHCTCMy HppHPaUHH. 

(jwr.5 - 6/ioK-cxeMy 6jioKa ynpaancHHfl. 

yCTpOHCTBO JU1H iiaiCpHOH o6paf>OTKH 6MOJ10rMHCCKOH TKaHH (4»ml) 

10 coctoht M3 (xnoica ynpaimeHHH I, coeuHHcmioro c hhm 6/iOKa nuTaHHx 2, 
HMnyjibctibix Jiaiepon 3 h 4, coeAHnemibix c 6jiokom rwTaHMH scpc* 

3JieKTp()II!lUC 1U1IOHH 5 M 6, KOTOpblC nOilKJ1K)4CHl>l K BblXOflaM folOKa 

ynpaaneHMfl I. Ha onTHnccKHX ocax JiaiepoB 3 m 4 pacnonoxcetibu 
cootbctctbchho, irrpaxaTcnbtioc lepxano 7 m ccjicktmbhoc lepicano 8, 
15 Kcrropwe onTHHCCKH coupaxenM MOicay co5oh, (fjoKycMpyiouicH chctcmoh 9 h 

BbiXOAIIblM TOpUOM OfTTHHCCKoro RCVlOKIia 10 C HaKOHCHHHKOM 11, 

pacnojioxcmibix na onTHHecKoft ocii Jiaiepa 4. Ccjicktmbhoc Tepxano 8 
OTpa^caTenwio una MuiyweHHH c juikiioh bojiiim jiaiepa 3, no npoipanno una 
HTJiynennH c juihiioh bojiiim Jiaiepa 4. Pacnojioxcinioe ua ofithm gcko h och 
20 Jiaiepa 3 oTpaacaTCJibiioc Tepxajio 7 nojnouoMcno k Bbixoay (xnoica ynpanJicHwa 
) H b noJioxeiiHH A ycTaiiaommucTca noa ymoM 45° k och, a b no/ioxcniiH B 
naparmcjibiio efi. Ha s>tom acc och bcjich la icpxanoM nocneiioBaTeJibHO ua 
xony nviy^icHHH pacnojioxeiiM (Jw)KycHpyioiua« cncTeMa 12 h opthhcckoc 
BOJioKiio 13 c uaKoiicHiiHKOM 14. K nxojiy fwioKa ynpaiuieHHM 1 noumiioHcii 

25 MCKTpHHCCKH M BblXOA IipHCMIIHKa HJI(}X)pMailHH O COCTOflllHH GHOJlOrHMCCKOH 

TKaiiM 15, bxozi KOTopom conpsi)Kcii c mcctom mrtiicHCTBHji na GHOTKailb 16. 
CHCTCMa HppHraiiHH 17 rioiiKSiioHcna k tcm hcc BbixoaaM Gjioku ynpaancmia 1, 
hto h Gjiok niiTamui 2, a ce bojuuioh h lumyiuiibiH bmxojiw 18 h 19 

of)1.caHIICI!bl B ItaKOIICHtlMKC 11 (14). 

30 JlynujHH Bapnairr ocyiuccnuicmw inoRpcrciiHM 

Ha <jwr.2 iipeflcranncu Bapnairr ycrpoficTBa c TpcMa JiaicpaMii 3 t 4, 20. 
Ha oirniiccKoH och jmepa 20 ycraiioiuieim irrpaxaTcm»Hoc TepKano 21. 
Koropoc TaK xcc, KaK h orpaxaicjibiioc icpKano 7, noiiKJiioHeiio k Gnoxy 
yupaBJicimfl 1, h b iiojioxciihh A ycTaiiaiviiinacrcsi noil yrnoM 135° k 

35 oiiTHMCCKOM ocii, a b nojioxcmm B napaxuicjibiio cm. Ha 9Toii *e onTHMecKoii 
och paciiojioxenw <jx>KycHpyioiua» cncrrcMa 22 h rxojihom Topcu orrniMccKoro 
BojioKiia 23 c naKoiicMiiMKOM 24. Mcauiy (JxucycHpyioweH chctcmoh 9 h 
ccJicKTHBHbiM **epicanoM 8 ycTaiioiuicno irropoc ccjickthbiioc ^cpica/io 25, 

KOTOpOC OflTHMCCKH COIip«5KeiU) C iCpKOJlOM 21, {}x>KyCHpyiOUieH CHCTCMOH 9 H 

40 BxojuibiM TopuoM oiiTHHCcKon> BOJioKiia 10. Ccjickthbiioc icpxaiio 25 
oTpaacaTCJibiio jm« h uiyHeun« c juihiioh imuiiiij Jiaiepa 20. no npoipasno nnsi 

HUiyHCIIMH C JUIMIIUMH IKUIII JIUICpOB 3 H 4. BjlOK HHTanHJ! 2 COCHHIICH c 

jiaicpoM 20 nepci -wieKTpoiuibiH kjiioh 26. 
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PaiilOBHilHOCTHMll npHCMMMKU HII<txipMaaiU1 15 O COCTOflHHH GhOTKUHH 

16 Moryr 6bm> icax cneKTpoaiianMiaTop 27 (c|)Hr.3), bxoji Kcrroporo 

OflTMfCCKH COnp»XeH C MCCTOM B03IieMCTBH» HQ GHOTKailb 16. H KOTOpblH 
COCTOHT M3 JIHCncpCHOHHOrO 3/ICMCIITa 28. J1H11CHKM (|x>TOflCTCKTOpOB 29. 

5 pacnojiojKCHHoii b mcctc cooTBeTCTByiouicMy oG/iacTH juimh Bonn 200 - 
1500hm h ajieMeirra cpaBHCHHfl 30; TaK m c}x)T09JIcktphhcckmh npHCMHHK 

MHffipaKpaCHOro H3JiyHeHH51 31, OJTTHHeCKH COnpflXCeiiHblH C MCCTOM 
B03BCMCTBH5! Ha 6HOTKaHb 16 nOCpCJlCTBOM OflTHHCCKOrO BOJIOKHa 13 (10, 23), 

(Jx)KycHpyiomeH chctcmw 12 (9. 22) h noBopoTHoro 3CpKana 32, 
10 pacncuioxccHHoro Mexay <Jx>icycMpyioiueH cmctcmoh 12 (9, 22) m 3epKanoM 8 
hjih HenocpencTBemio ucpen bmxojihmm 3cpKanoM Jia3epa 3 (20). Flcpea 
onTMMecKMM bxoaom fJioTo-uicKTpHHccKom npHCMHHKa 31 ycrraHoanen 
HHc))paKpaciiLiH (fytnbTp 33, ntuioca uponycKaiiHH Kcrroporo HcicmoHaeT 
nonajiaHMe na c}x>tocjjicktpmmcc}cmm npHCMMHK 31 M3JiyHCHH* Jia3cpa. B 
15 KanecTBe npncMHHKa Hii(}x>pMauHH 15 u coctohiihh GMiwiorHMecKOM tkuhh 16 
mohcct 6uti> h aKycTMHecKHii npHeMiimc 34, pacnonoxcHHWM b6/im3m Mecra 

B03ACHCTBHH 1IU TKaHb TaK, 4TO HanpaBJlCHHC CH) MaKCHMOnbHOH 

syBcriiMTCJibiiocTM cocTaivnjieT c onTMHecKoii ocbio H3JiyHetiH>i ua Bbixoae 
iiaKoncHHMKa 11 (14, 24) ynui a, jicxauiHH b npenejiax or 1 1° ao 86° . 

20 B CBJHH C TCM, WTO HHCJIO TipHCMItHKOB HIIcfjOpMaUHH O COCTOHHHH 

GaoTKaiiH moxcct KojicGaTioi ot ojiitom no ackmth (no KaxcaoMy iway, okojio 
Kaxcaom iiaKoiicHHMKa), kojihmcctiio bxojiob GjioKa ynpaiuieiiHH moxcct Guti. 

paBUO JtCIOTM). 

QicrcMa opoincima 30111.1 oGpaGoTKH 17, titoGpaxciiiiafl na cj>iin4 
25 cocTOHT M3 pcicpByapa njm mm* c hoomiiiiIm iiacocoM 35, k KOTopoMy 
npMcoeamiena BoaonpoBonamaM TpyGka 18, h lunjiymiioro KOMnpeccopa 36. 
ripucoejiHHCiiiibic k B03JiyujiioMy KOMnpcccopy 36 noiayxonpoRoummic 
TpyGKH 19 cuaGxceiiM aneKTpoManiHTiiUMH KJiaiianaMii 37, 38, 39, KOTopbic 
noaKJiKiMCHi^i k tcm xc BbixonaM GjioKa yiipaimaiHM 1, hto h Gjiok nmaiimj 2, 
30 Hcpe3 jihiihh jajiepxcKM 40, 41, 42. 

YcTpoHCTW) paGoTacr cncnyioiUHM oGpau>M. HuiyMemw jia3cpon 3. 4, 
20, b c^ysac uaxoxoiciiiiM oTpaxurcjibiibix 3cpKan 7 m 21 n rtojioxeiiifii B. 
npoHaa cfxiKycHpyiouiHc cuctcmm 9, 12, 22, oTpctKH oiitmscckiix bojiokoh 10, 
13, 23 h naKoiiCHUHKH 11, 14, 24 uocrrynaioT 11a ohthhcckhc rmxojh.i 
35 ycTpoiicTBa. 

Ecjih OTpaxcaTCJibiiMC 3epKana 7 h 21 naxojiHTca b nanoxcmiM A, 
itinyMeime Jia^epa 3, OTpainniiiMCb or scpicajia 7 nonaaacT ua ccneicrHBiioe 
3epKano 8 m, oTpaimiuiHCb or ncix), uaiipaiuuieTOi RJioJib oiithhcckom och 
Jiaicpa 4. AiiajionfMiui, npii uaiinMiiM Jiaicpa 20, iiuiyHCimc ^toio jia*epa , 
40 OTpaitiBUiHCb or icpKana 21. a iarcM or ccncKTHBiiom 3cpkajia 25 TaKXc 
iianpaiuiMcmi iuiojii. omtiimcckoh och Jiaicpa 4. B pciyjn.TaTc, n ciwnn co 
cbohctbom ccjicKTHBiibix 3cpKaji 8 n 25, b (^oKycupyioiuyio CHCTCMy 9 II, TCM 
caMMM ua ohthmcckhh BMXOil i ijko! iCMUMKu 11 Moryr nocrynaTb HV\y^]C\mH 

BCCX TpCX Jia3CpOB OAllOlipCMCIIIU). 
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Bw6op Bwaa npHCMHMKa mi(|x)pMauHH 15 o coctohhhm 6HOTKami 16 

3aBMCHT OT BHJW TKUHH H pOKMMa oGpaGOTKH. a TaKHCC OT BMJW HaKOHCHHHKa. 
FlpH pa60TC C HCKOHTaKTHWMH HaKOHCHHMKaMH OCHOBHafl HaCTb H3JiyHeHHH 

3po3MOHHoro (JxiKcna, BcnuMKaiomero H3-3a cbcmchmh ynanxcMUix sacrMu 

5 6HOTKaiIM /leXHT B BHAHMOH H 6/1HXHHX yJlbTpat|)H(VICTOBOH M HH(jlpaKpaCHOH 

odnacTHX cncKTpa (200 - ISOOhm) h aanaeTca npKHMHOH hcbo3mo5Kmocth 
BH3yanbiioro tia&iioaeiiHfl BHjia m coctojihm» GnoTKaHM. CneKTpaflbHbiM cocraB 

M3JiyMCHHH 3p03HOHHOIX> (})aKCJia 3aBMCHT OT BHIia 6H0TKaHH, n03TOMy 

Heo6xojiHM cncKTpa^bHMH aHajiH3 3Toro HnnyHeHHfl, KOTopoc nonaaaeT Ha 
10 HHcnepcHOUHbiii sjicmcht 28 cncKTpoananH3aTopa 27, pauiaraerca b cneKTp m 
nonaaaeT na jiMisetiKy ijxvrojieTeKTopoB 29, coejumenyK) c ancMcirroM 
cpaBiieiiMH 30. ypoiteiib Bbixomiom sjiCKTpMMecKoro cHniana 3/ieMeirra 
cpaBiieiiHa30 cocrrBercrnyeT KosiKperiiotJ KOMfimiauHH juim-i bojth cncKTpa 

HUiyHCHHH 5»p03M0|IHOIX) ((laKCXI a. 3jlCKTpMHCCKM M CHIHa/l OT 3JlCMCHTa 

15 cpaoneiiHH 30 cneKTpoananmaTopa 27 ncxrrynaer Ha bxoh 6jiOKa ynpaBJieHHa 
1, rjxc BbipaGaTUBacrcH cunian himciichh* peacHMa HmynenHfl JiaiepoB. 

Pa6oTa c koi iTaKTi i u m u naKoiicMiiHKaMM cnaiaHa c HarpcBaiiHCM 
Jia3cpnuM HUiyscHHCM Topua pa6oMcix> HHCTpyMeiiTa (bojiokho MJ1H 
cantfwpoBbiM iiaicoiieHiiHK) no onpeaeneimoM TeMnepaTypw, jiocraTOHHOM jlfih 

20 paipyujcuMJi GnoTKaHH. Harpen Mccra boiucmctbh^ conpoBoxnacTca 
B03HHKiioBeHHeM Hii<tipaKpacHoro HinyHeiiiDi, Kirropoe nepeaaeTcfl no BOJiOKHy 
itaKOiicMiiHKa II (14, 24) h orpciKy oiiTHHCCKon> BojioKiia 10 (13, 23) b 
iianpaiuieiiHH, ofipanioM xoay Jiaiepiiom Miny*ieiiM«, oTpaacaeTca ot 
noBopoTiioro lepKana 32, npoxomiT MiKfrpaKpaciiUM (fnuibTp 33 h nonauaer tia 

25 (fxyr03JlCKTpHHCCKMM npHCMHHK 31. 3JICKTPHHCCKMM CHIHa/l C Bl.lXOiia 

ftxnoajicKTpMMccKon> npHCMHMKa 31 nocTynacT b 6w>k ynpaBJieiiKfl 1, rae n 

3aBHCHM()CTM OT IiapUMCTpOlt 'JTOW CHHiaJia Bbipaf>aTI,lBaCTCH cunian 

ocranoBKH, npoxiojiaceiiHJt hjih MiMeiiciiHA pexHMa paGoTM Jiaiepa. 

3KcncpHMC!!Tanbiio ycraiionjicno, hto TcnnoBoe HTJiyHemic* 

30 BcniiHKaiouiec npn pafkrre c KoirraKTiibiMii itaKoiicHtmicaMH iiaxojnrrai u 
myCoKofi HH(f)paKpac!K)fi ofviacni. B stoh ofwiacru syBCTBMTcn i > i u >cti» 
(}x)ToaneKTpHHecKHX npHCMHMKOB oHciib Mana. CneKTpanbiiaa ofwiacrb 
Hi^yHcima JiaicpoB Taicacc jicscht b MiicfipaKpacHOM ofwiacru. (loaruMy noJioca 
nponycKaiiH» mic^paKpacnom (Jwu.Tpa 33 comaconaiia co cncKTp&rtbtioH 

35 HyBCTBHTc^Miocn,io cfxvronpHeMHHKa 31, c okhom npoipaHiiocTH oirrMHecKoni 
Bo/ioKita 13 h oficcneHMBaeT hckjiiohciihc nonanaiiHfl na ffx^TonpiiCMiniK 31 
Hiny^icuHH JiaicpoB 3, 4, 20. 

FlpojiyKTbi Jiaicpiioft) paipymciiHM GnoTKaiin pauicTaioTCH co 

CBCpXlIiyKOBOH CKOpOCTblO, M K CJICflCTliHC pC'lKOfO H3MCHCHH5I iiaBJieHH5I H"i-3a 

40 conpoTHiuiciiHJi cpejibi rcncpHpycTOi aKycTHSCCKUM iu)jnia. JUia pauntMiibix 
TKanefi aMmimyjia aKycTHMCCKofi bojiiii.1 pauiMSiia. AMOdHTyiia aKycTUHCCKOH 
Bo^iibi pcrwcrpHpycTCH axycTHHecKHM npHCMHHKOM 34, jjJicKTpiiHCCKtni 
csinian c Kcrropon> nocrynacT na Gjiok yripaiuiciniH 1, rac cHHTC3HpycTc« 
cimiaji BpcMcmioH ocranoBKH HUiyMciHW unit M'imciiciihh poKMMa paGoTbi 
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Jiaicpa b 3aBMCHMOCTM ot TMna oGpaGaTtiBaeMOM TKami hjih d cJiysac 
npeBuuieHH^ 9HeprwH Jiaiepnoro HMnyjibca Haa noporoM paipyiiiemi* 
6HOTKaHH. hto anHacT Ha CTeneiib Jiaicpnoro neKpo3a. 

npexpauiCHHe, b cjiynae hcoGxojihmocth, pcxcHMa H3JiyneHHa ^aicpoB b 
5 coot bctctbh h c cnmanaMH cneKTpoana/nnaTopa 27, (JxyroajieicrpHHecKoro 
hjih axycTHsecKoro npncMHHKOB 31 h 34 nponcxoAHT c noMomwo 
6i>icTpoaeHCTByK)iuHx anexTpomibix KJiioseii 5, 6, 26. Cnraan c fxnoica 
ynpaojicHHM 1 nojiaerca iia ynpaanaiouiHM Bxoa ajieKTpoHHoro KJirona 5, (6, 
26) paiMMKaa iicnb nuTaHH* xaacnoro hi JiaiepoB. IlpcKpauieHHe HMnyjibca 
10 HinyneHHa 3(})<J)eKTHBHO, ccjih BpeM* oTKjiioHCHHa nHTaHHa mchlujc 
iinHTCJibHocTH HMnyjibca HinyweiiHfl. (JXnHTCJibHocrb HMnyjibca HinyneHHa 

MOXCT 6bTTb 150 - 500 MKCCK.). Flo'JTOMy B KaHCCTBC aJICKTpOIIHOrO KJllOHa 
HOJIXeil HCnOJlblOlvaTbCH cWlCMCIIT C HblCOKHM 6l4CTpOiieHCTBHCM. TaKHMH 

ynpaiuiiicMbiMH KJimsaMii anJiaioTca nortynponojiHHKOBbic hjih 
15 ^JicKTopoiuiKyyM 1 1 mc ricpcunoMaTcmi, upcMH cpaGaTMiiai-iHx KOTopwx nc 
npcubiiuacT 100 mkc. 

OpoiueiiHc Ghotkuiih c nuMuutbio HppnrauHoiiHOH chctcmi>i 17 
npoHcxoaHT aiejiyioiUHM oCpaioM. Hi pcicpnyapa ana bojim c bohjihlim 
nacocoM 35 Boaa lanojiiiacT noaonpoBojiamHc TpyGicn 18. B anysae 
20 tieo6xoiiHMOCTH opoujeima TKaim cHnuuibi Hi fxnoica ynpaBJieHHa 1 nocrynaioT 
iia aneKTpoManiHTiibiH KJianan 37 (38, 39), koto pun oTKpbiaaer nocTyiuieuHe 
Bomyxa noa aaivneiiHCM H3 mnjtymiiorx) KOMripcccopa 36 b BoiJiyxonpoBoa 19. 
Koiium BOiio- h BouiyxoiipoKoiumiHX TpyGoK 18 ii 19 pacruuioxeiib] b 
naKoitcMiiMKax 11 (14, 24) TaK, hto nocrynjieiinc mnu\ iia HppurauHoiiiiuc 
25 Bbixoiiw ycrrpoHCTBa npoiicxoiiHT iipn rumaMc «o3nyxa no npniiunny 
nyjibnepH'tampa. 

Cuma/iM H3 CinoKa ynpaiuiciiHH I riocrynaioT na 3/icKTpoMa n i hti i ue 
laianaiiw 37 (38, 39) Hcpci jihhhh lajicpacKH 40 (41, 42) oAHOBpcMeimo c 
ciiinanaMH lanycxa HMnyjibcoa rcncpauHii jiaiepnn 3 (4, 20). 

30 Opomeime GnoTKanii bohoh juwdkiio npoucxojiHTb b npoMexyricax 

Mcxjiy HMnyjibcaMH HUiyMciiH>i jiaiepou ( c neni.io HifcxaTi. nexejiarcjibHoc 
pacccHimc ifuiyMeiiHfl u nniiMCHTi. a(f>c}x;KTmmocTb opomcmuj ), mnrroMy 
xuihtcjimiocti> BpcMCtiH jajicpxcKH JJHHHM laaepaexH 40 (41. 42) paroia 
upeMciiiioH UJuneJibiiocTH HMnyjibum nuiyMciuiH Jiaicpoit c yncTOM npcMcini 

35 iKxrrynjiciiHfl iwnjjyxa k KoimaM TpyfioK 19. 

IlpHMep KOIIKpCTHOH pCaJIHiailHH laaiVlflCMMX yCTpOHCTtt COCTOHT B 

CJicjiyiomcM: 

Bjiok ynpaanciiHH 1 (cfinr. 5) coctoht mi ycHJiHTejui bxoihimx cnnianoB 
c HirrerpaTopciM, uocbMHKaiiajibiiom jiecjmipaipaaiioro ananon>-UH(|)poBoro 
40 npeoCpaiOBaTCJiH (ALtfl) c nocjicaoBaTcjiMiMM HiiTepcfcficoM max 192 ccpuii. 
npoueccopa PC- 104 c KBapucubiM rcucpaiopoM h BocbMHKauaribiioro 
TpniiaauaTHpaipaauoiX) iiMcJ>po-aiiaiioix>iw>ro npcoGpaiouaTcjiH (liAFl) c 
nocjicjioiiaTcjibiibiM HiiTcpff>CHa)M max 540 ccpnn. Bbixoanbic cnniaju.! UAP1 
aanaioTCM BUXoaaMH CuioKa yiipaiuiciiHH 1, no rpcM H3 KoTophix, KpoMc 
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cnniajioB 3anycKa HMnyjibcoB rencpauMM.nocTynaioT cnrnam.u onpenen$iiowne 

BCJIHHHIiy aiiepiTIH HaKOriHTCJlbHblX KOHilCIICaTOpOB GilOKa nUTOHHA 2. 

B KanccTBC JiaicpoB Hcnojibiyiorcji Jiaiepu: Nd:YAG (mimia bojihu 
1.06 mkm wih 1.32mkm), Ho:YAG (annua bojihu 2,09 mkm) m EnYAG Guimta 
5 RcxriHU 2.94 mkm). B KanecTBe jwcncpcMOHiioro dJicMCHTa 28-creKJwmHaH 
npH3Ma, b KanecTBc tfxyrojjeTeKTopoB 29 - xpcMHHCBbie nojiynpoBOiiHHKOBbie 
ftxyrojiHOflu <I>fl-256, a b KanecTBc (}x>T03JieKpM4ecKorx> npucMiinKa 
HHcfrpaKpacHoro M3JiyHenM$i 31 -repManiieBbiH ttxrrojiHOA Ofl-9. 3hcmcht 
cpaBiicHMfl 30- MHKpocxcMa K554CA3 mm LM-111. AicycTHHecKHH 
10 npHCMHHK 34 - MMKpo4x>n B&K4138. 

IlpOMblUJnCHHa^ npHMCHHMOCTb 

TaKHM oGpaioM, npejinaraeMbie ycrpoMCTBa, la cseT coBOKyniiocTH 
3a»Bn5ieMMx npmuaKOB, o6ecneHMBa*i onepaTHRiioc ynpaaneHHe, c 
bo3MO)ki!oct!>io luipiiHpoiuitiHM ii HiMpoKOM iwana'soitc napaMeTpaMH /iaiepHon> 
15 MUiywciiHH, ntmu>JiHK)T npoitojiMTb XMpyprMMCcKHC npoueiiypu Ha CmoTKaiuix b 
KaMecTBe jihGo ckujii.iicjim, Jinfio Koaryjisrropa, jihGo flccrpyKTopa B 

laBHCMMOCTM OT TpcGyCMblX TMFIOB, pCSCMMOB 11 COHCTaHMH pafiOTbl JiaTepOB, 
OpHCHTMpOIiailllblX Iia MHIIHMaJIbliyiO TpaBMaTHMHOCTI. npM JiailHOM BMilC 

BomeHCTBHsi ua jiaiiiiyio GiiorKaiu*. 
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4>opMyjia HJoGpereHHH 

1. ycTpoHCTBo jyia jia3epHoii o6pa6orKH 6HanorMHCCKofi TjcaHH, 
coaepacaiuec 6hok ynpaancHHa (1), Bbixoau KOToporo coeamieHbi c (mokom 
nHTaHMx (2) Jiaiepoa, MMnyjibCHbie Jiaiepw (3, 4). ormnecKHe ocm KOTopwx 
5 napawienbHbi, oitthhcckh conpaacemibie orpaxaTe/ibHoe 3epKano (7) n 
cgjigkthbho onrpaxaTenbHoe juih hjimhw BOJiHW nepBoro Jiaiepa (3) H 
npajpasHoe nm jlfihhm bojihli BTopon> jiaiepa (4) lepxano (8), KOTopbie 
pacncuioacenbi Ha orrnwecKHx ocax nepBoro w BToporo jiaiepoa 

COOTBCTCTBeHHO. yCTailOBnCHHLIC Ha OflTHWeCKOM och BToporo Jia3cpa (4) 
10 (fx>KycHpyiomyio cHCTCMy (9) m onTHHecicoe bojiokho (10) c hukohch h mkom 

(11), BblXOA KOTOporO flanflCTCJI OflTHICCKHM BbSXOAOM yCTpOHCTBa, 

oTJii«aioineeca tcm, hto b iicro BBeaen xcmr Cm omu npHCMHHK mi<t)opMaiiHH 
(15) O COCTOJ1HHH GMOnoniHCCKOH TKailH (16), bxoji Koroporo COnpHJKCH c 
MCCTOM B03ACHCTBHA tia f>HOTKaiIb (16), a BMXOjl COG JIM He H C BXOflOM folOKa 

15 ynpaanciiHa (1). bmxoam KOToporo cocjihiiciim c RxuAaMii ajieKTpoHnwx 
K/iK)4eH (5, 6), ycTaiioBJiciiiiMx » uenax coeanncHHa icaxjioro jiaiepa c 
&aoKOM nuTaiiHH (2), kpomc Ton) t oTpattaTcjibiioe lepKa^o (7) ycraHoancHO c 
BOiMOttiiocTbio BUDoiia em in xoaa HTJiyHemui, a 11a onTMHccKoft och nepBoro 
/iaiepa (3) noc/icaoBaToibiio no xoay H-uiyHciiMH pacno/ioaceiia cfxwcycHpyiomaa 

20 CHCTCMa (12) H OnTHHCCKOC IUUIOKIIO (13) C HaKOHCSHMKOM (14), Bbrxoa 

KOToporo aunaeTCH JipyrHM ohthmcckhm bmxojiom ycrpoHCTBa. 

2. YcTpOHCTBO JU\H JiaiCpHOH o6paf>OTKH f>HOJIOrHMCCKOM TKailH, 

couepacauice (viok ynpaiuiciiHH (1). nbixoau KOTopom coeamieiibi c 6/iokom 
niiTaiiHH (2) jia-scpnn. HMiiyiibciiMe Jiaicpbi (3, 4, 20), oiithscckhc och 

25 Kowpux napajuicribiiu, ohthhcckh eoiipjiHcciuibic oTpaxareJibiioe lepxajio (7) 
h cciicKTMBiKi nrpaxarcjiMKH: jvitt ijj]Hiif>i mwim.i ncpuoro Jiaicpa (3) H 
iipoipaMiioc sum iuimiM iwwniM irmpoio jiaicpa (4) iepKajio (8), Kuropuc 
pacnonojKciibi na oiithmcckmx ochx ricpworo h BToporo siaiepoit 
cootbctctbchho, ycTaiiojuicmiwe ua oiithhcckoh och irroporo jiaiepa (4), 

30 ctmycMpyiomyio cucrcMy (9) h oiithmcckoc bcuiokiio (10) c iiaKOHcwrnxoM 

(11), BMXOfl KOTOpoiX) HBJ1HCTCH OIITHHCCKMM BblXOflOM yCTpOHCTBa, 
OTJIMHaiOIHCCCJI TCM, MTO II flCPO BBCJICII TpCTHH HMnyJII>CI IMM UMCp (20). 

ormiMccKaa ocb KOTopon) uapajmejii.na oiithhcckhm cichm juiyx Jipyrux 
Jiancpon, ycTaiioiviicno oTpaacaTaibiioc *cpKa;io (21), npuscM crrpatfaTenuiLic 

35 -jepxana (7, 21) ycraiioiviciibi c boimoxjioctmo nbinoiia mx m xoaa HuiynctiMH, 
a ua oitthmcckom och BTopoit) jia^cpa (4) ta ccjicktmbiiwm jcpxanoM (8) 
ycTanoiuieiio BTopoe ccjickthhiio orpaxaruibiioc juim juihiim mviiibi TpcTbcro 
Jiaiepa (20) h npoipannoc jujh juihh iu>/iii ncpium) h BToporo Jiajcpoa (3, 4) 
icpKa;io (25) onTHMccxtt coripjixcinioc c orpaxaTCJibiibiM icpKanoM (21) , 

40 ycTanoiuieiim.iM na omHHCCKOH och TpcTbcro jiancpa (20), cfx^KycHpyiouiCH 

CHCTCMOH (9) H BXOAOM OIlTHMCCKOro IUVIOKIIU (10), paCHOJIOXCCIIHI.IX Ha OCH 

irroporo Jia^epa (4), ua Kaxuon in occh ncpiuim 11 rpcTbcio jia-icpois (3, 20) 
nocjicaoiiarc/ibHo ho xoay iruiywciuiM paciiojioxciibi (}K)Kyciipyioiiia>i (12, 22) 

CHCTCMa H OnTHMCCKOC IUUIOKIIO (13, 23) C HaKOHC'IIIHKOM (14. 24), BMXOJIM 
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KOTOpblX 5JBJ15NOTCH flpyTHMH OrTTHHCCKHMH BblXOflaMH yCTpOHCTBa, 
CHa6*eHHOIT> TaKXC XOTJI 6bl OJIHHM HpHCMH HKOM MH(})OpMaUHH (15) o 
COCTOH HUM 6HOnorHHeCKOH TKaHH (16), BXOfl KOTOpOFX) COnpaXCH C MeCTOM 
B03HCHCTBHH Ha 6HOTKailb (16), a BMXOH COeflHHCH C BXOflOM 6/IOKa 

5 ynpaB/icHHfl (1), Bbixonbi Koroporo coenmienbi c bxojiom ancKTpoHHbix 
KJiioneH (5. 6, 26), ycTauoaneHiiLix b uenax coeflHHCHHH Kaxjioro Jiaicpa (3, 
4, 20) c 6/iokom fiMTaim^ (2). 

3. ycrrpoiicTBo no N n . h 2, OTJiHHaioiueecH tcm, mto npHCMHMK 

HMf}x)pMaUHH (15) O COCTOHHHH GHOJIOrVIHCCKOH TKaHH (16) BWnOJlMCH B BMflC 

10 cncKTpoaiianM3aTopa (27) b oG/iacTH 200 km - 1500 hm, bxoa KOToporo 
onTHMccKH conpHKCH c mcctom BoincMCTBHH iia f)HOTKaHb (16), m cocroamero 

H3 ilHCncpCHOHHOrO JJICMeHTa (28), J1HIICHKH c}x>TOilCTCKTOpOB (29) M 

aneMeHTa cpaiuienHa (30). 

4. ycrpoHCTBo no n. 1, 2, otjihmuio nieces tcm, mto npiicMHHK 

15 HII(|x)pMaUMH (15) O COCTOMHHH f>HOJIOrHHCCKOM TKUIIH (16) BbinOJIHCII B BI1UC 

(tx>To^eKTpHHecKon> upwcMiiMKa (3 1 ) Mii(}>paKpaciioH) HinyseHMH, bxoji 

KOTOpon) OriTHHCCKH COnpHXCCII C MCCTOM B03JlCHCTBHfl Ha GHOTKaHb (16) 

nocpencTBOM noBopoTHoro 3cpKaria (32), pacno/ioaceiinom iia onTHHCcKon och 
Jia3epa (3, 4, 20) Mcamy BbixojnibiM 3cpicanoM Jia3cpa (3, 4, 20) h 
20 ttx)KycHpyiomcii chctcmoh (9, 12, 22) , sepci <}>MJibTp (33) c no/iocofi 
nponycxanHfl, HcmiioHaiomeH nonaaaiiHC iia npiicMHHK (31) H3JiyHCHHH 
Jia3epa. 

5. ycrpowcTBo no n. 1, 2, oTJiHHaiomecca tcm, mto npHCMHHK 
Hii(tx>pMauHH (15) o coctoxiihm (Shojioiiimcckoh TKaHH (16) BMnOJHiei! B BHflC 

25 aKyciHMccKoni upiicMimKa (34), ycTanoiuicniioro TaKHM oGpaioM, mto 
naiipaancHHc crt) mukchmujim ioh HyncTitHTciibinxnrii cocrraanfleT c 
iiaupaiuiciiHCM onTHHecKOM och iia Bbixouc iiaKoiicHHHKa (11, 14, 24) ynvi a, 
yfloancrBopjnoiuHw ycnoBiuo: 1 1°< a < 86°. 

6. ycrpowcTBo no n. 1,2, OTJiHHaioiueecH tcm, hto aJicKTpoHHbiH kjiioh 
30 (5, 6, 26) BMnonneii b bhjic nojiynpoBoxninKoBoro hjih aJieKTpoiuucyyMiiom 

ncpatnioHaTen*. 

7. ycrpoficTiM) no ii. 1, 2, OTJiHMamuicccH tcm, mto oho 
aonoiiiiHTejibiio ciiaGxciio chctcmoh opoineiina (17), cocroHineH m 
pcicpByapa huh isoam c bouhhmm nacocoM (35) h BOtiiyuiiiom KOMnpcccopa 
35 (36), cooTBCTcniyioiuiic bmxohm (18, 19) Koropbix oGbcaHiieiibi n 

HaKOIICMHHKaX (II, 14, 24) H JUtflHIOTCH UppHI-aiiHOIIIIblMH BWXOHaMH 

ycTpoHCTBa, a wnnyunibiH KOMnpcccop (36) b mcctc coejuiiieiniH c 
iWiiiyxonpoBoaaMH (19) cuafiaccH &HCKTpoManiHTHbiMH KJianaiiaMH (37, 38, 
39), nouKJitoHcinibiMH k BMxonaM fuioKa ynpaanciiHH (1) ncpc3 jihhhh 
40 3ajiepxKH 40, 41, 42. 
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